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(57) Abstract: A process for polymerizing olefins with an excellent polymerization activity, characterized by conducting the 
(co)polymeri2ation of an olefin at a reaction temperature of 50 to 200 in the presence of a polymerization catalyst comprising 
(A) a transition metal compound of the general formula (I), (B-1) a compound capable of reacting with the compound (A) to reduce 
the imine structure into a metal amide structure, and (B-2) a compound capable of reacting with the compound (A) to forai an ion 
pair wherein M is a member selected from among Group 3 to 1 1 transition metals of the periodic table; m is an integer of 1 to 6; Y 
is O, S, Se, or -N(R^-; to R"^ are each independently hydrogen, halogeno, a hydrocarbon group, an oxygen-containing group, 
a nitrogen-containing group, or the like; n is a number satisfying the valence of M; and X is hydrogen, halogeno, a hydrocarbon 
group, or the like. 
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m.7uM (B-1) cDxS^«. m^^mih^m (a) <h<D^;s:fccfct3T3i^^ 

tic J; om^T^^o 

alTU^J (B-1) (D^X\%. }V^=.^ Ki\l^mf)m^\^\^^. 

^m<D^'DfS,'M7tm (B-1) lS¥^-e^fc«2ffi^±m^^fc)-firT 

(B-2) m^^Mit^m (A) ^Mj;fi:bT-i':r>^^^fife-r^-fb^#>o 

*^0jT^v^e.n^M^^ffi^b-&% (A) <tsjs;uT^:^>^^?^^-r^ 

^M-fb^^ (A) <hR;^i:bT-r:t>^^?^^T^'fb^t;T&»3> ^J>f3:<ht> 

mmm^^m^t^m (a) ^^M^ii■T-r:t>^^J^fig■r^t)0«^ ^i^-ft: 

^:©J:5 75:'fb'^«^<hbT«> #F?I¥1 - 5 0 1 9 5 O^^^x ^m^l - 
5 0 2 0 3 6 ^<i^m> 3-179005 3-1790 

0 6-%^#. 4^||5|Z3 _ 2 0 7 7 0 3-^^^. #^¥3 - 2 0 7 7 0 4-^^ 

usp-532110 6#;^^fciBm$nfe;v-rxm. ^:^>mt^m^ 
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x^^) x^:^n^it^m:^m^f^n. m^\ihvyji^u^u>^ hvy 

3in;P/j?n>, hux (4-y )\^:tuy :^u>. hUT. (3,s-z^yjl 

:tuy3L-jV) jj^n>, h^JX (A-y}V:tuy:c-JV) 3f?n>. hV>^ 




- (II) 



wo 02/02649 



PCT/JPOl/05651 



32 

N, N-s;'x5^;i/T:zU::^'>A;i7^^>. N. N-2, 4. 6-^>^ ;>^5^;i/ 
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(^>37:7;i/:tn:7jc-;i/) /i^u-— :7a: n-tr-T:7A5^ h ^ (^>^yjl 
TISiC (III) ^rz.\± (lY) "Tr^^ 3j>'>^-ffc^#l75: ^ 




- (Ill) 



E t «ji5^;i/S^^f ) o 




- (IV) 
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"fti-^^y (1 4) ; 

— tiT. [hU (n-:/^;i/) T>^rir>A] 5=^:^7 i7 d □ I/— h . bfx 
COT — :^->(^^: 

^) nA;i.h^m (III) ^ "dT^ [F'J (n-:/5^;w) mt. 

( H^^A-Y F^-r K Y'rfi'^V— h) n>y ^rjV^J^ (III). ;^<H©^^:^^ 

4-;^;i'Ay :^3J^^> (14) . i. 3->^:^;^A/:^2^^^ > (is) . 6. g-v? 
:^3;i^A*^;j!j^^> (14) , F ^;i7 a F -^-r 3-5^:^7 

=TtiM K^-f 3->^^^;i/-l, 3-i^:^^;^AV:^3^?^>. 7. 8->^;^7;i'A'^7 
>7^;573j^^> (13) . l,l-Jtt)V?-^t?y^ti^-'yZy (13) , 
-i F^-r F-7. 8->?^5^;V-7, 8->^;^7;VA'^>-7^;^7 4^^ >^ F5^:t//N'r F^-T 
F-ll-p<5^;U-2. 7->^:^j;l'A':>>-7^:^3}?^>. FU (n-^^^Jl^) T>^::^'^ 

FU (ii-:^5^;i') T>^r:'^A-l-;^j;Wf^>5^ 
^3i^l/-F. FU (n->^^;V) T>^::::i^A-l-:*f;VA F-r:^J^I/— F. F 

ij (ii-:/5^;v) y >^:n':7A-i-F u ^5^;v>^u;i/-i-;t;;vA7^;^j3i^i/— F. 

FU (11-^5" ;!/) T>^::i'^Ayn^:-l-;^7;VA Fx:^73}^ l/~ F, FU (n- 
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^j^-7-:^)V/^^>y'ti^U—h (13) ^ hU (n-:/5^;i.) y>=E::z^A- 
7,Z-i^:^)V;^^>^^^U~-h (12) . hU in-y'^JV) r>^-^2^-2. 
9-5^:^;i/A'5'>5^;t?3j?l/- h (12) . hU (R-y^)V) T>^ — ^J^]^y^ 

}V) y >^: — ^A'>>-x;^j A-r K^-r K-8-j:5^;1/-7, 9->';^j;i//t'>>5^:^3/J^ 

9->?:t?;WA^7>5^:^j/i^l/- hU (n->^5^;i/) T A A-T 

F^-r H-S-TU;^-?, 9->5;i/;i'A'':7>5^;^7 7}^l/— hU (n-y^)l) T> 
^-^h.^>'Tii)\'iY'7'i h'-9-h U p<^;Vi^U;i--7. 8->';^7;VA'^>5^;i!3 
— hU (n-r^5^;V) y >^nr>A'5'>5^;i7A-i' H-^-f K-4. 6->?:/ 

hU (ii-:/^^;!/) T>^-':7At'7« (/:^A'r F^-r H-l, 3->^:it7;VA'/ 
^:?}^1/-F) 3A;UhMig (III) , hU (n-:/5^;P) T>^r:'^AtiX 
('>>5^:^7A-r H^-r H-7. 8-i^;?7;i/A'^>5^;^77}?U'- h) i^^:^ (III) , 
hU (n->^5^;V) T>^r:'^At:X ('^7 >5^;^j A-Y F ^ -f F-7. 8-S?;j&;i/A 
— ':7>7';^j3i<l/- F) inAVPFm:^ (III) . FU (u-^^Jl^) r>^-ry2^ 

m. (Ill) . FU (11-^5^;!/) T>^:::i^7Ab*X >5^;^7 A-f F F-7. 
8->?;^j;i/A^>5^;^77j^U- F) mW.^ (Ill) > FU (n-:/5^;i/) T>^- 
•^AtfX (':7>5^:^jA'r F^-f F-7. 8->':^;;i/A':>>5^:^7Jj^l^- F) ^M*^ 
(III) . F'J (ii-y^;U) T>*r:^AtfX (7 :^A-r F ^< F-7. 

^)v-i,z-jti}vn^>^tiirsv-v) mmm. (iin , fu (ii->^5^;p) t 
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U-h) ^uAmm. (Ill) , hU (n-:;^5";P) T>^z:iJ'AtfX (hV^ 

II) > hU>«; [hU (ii-:/5^;i/) trx (^>7';^7A-i' H^-f 

^•-7-:^;^/^*'^>5^;^77}?I/- b) iJ'OAM:^ (III) . [hU (ii-:/5^ 
;L') T>^nC7A] b'X ('^7>^:^A-1' H^-r H-7-;^7;^At7>^;^J3J^U — 
^) v>;^f>M:^ (IV) > IfT. [hU di-T'^^;!^) T>^-t:7A] b';^^; (^7 
>^;^/\< K^-f h*-7-;^7;Wti;7>^;^73j?l/-h) n/NVl'h^l^ (III) . 

7> [hu (n-r/^^-;!-) Ty=E-^Ai t*7. ('^>5^:^A-r H^-r H-7-;^7;^ 
n'i7>^:^3i^l/~ h) (IV) fS:^(D^m:h}V:!^^9>r~:t><D 

y ^ > ^ T.'T >m.. J d^y^ifT.T-ym.. xx^ > 1/7.-5^ >m> u>^ 
-^-^ym. ^) y'E^)':rYd^y-if:^'rym. u >^u >^ Hnrty^. 

^A, J^Ui^A. ^Li^^K. ^UU-^^A, -^^^yOI^. ))/ 
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±13 CD J: (B-2) -i -tyih-i -tymt^mn. imw-m.-(:^r^\^2m, 
Mtc^j (b-1) , ^^TS^ ^^yit-i :^>-m}i^m (b-2) <h<tt>{c. 

(C) jBW 

#?LSM^t;#l<!= LT. :R#:69J-}iS i Og. A 1 2O3. MgO. Z r O. 
T i B2O3, CaO. ZnO. BaO, T h Og <i: <?)«^'ft:#?, ^ 

S i O2-M g O, S i O2-A 1 2O3. S i O2-T i Og. S i O2-V2O 
s> Si02-Cr03, S i O2-T i 02-MgO?^t'^^^-r^ :i <h5&«-Tr# 

75:*3±ISifflE^^>ft^i^f^, iI>»©Na2C03. K2CO3. CaCOg, Mg 
COa^ NagSO^.. A 12(304)3. B a S O^, KNO3, MgCNOalg. 

Ai (N03)3. NagO. KaO, -L i ^ois. E(D^m^. T^mu. mmm.. 

®^ {t: ^ ^ W b T I. T H b 3^ A. 7i V i o 

49A1 I > 
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0~ 2 0 0 itimTfetDT. ltSM^5J>^*5 0-1 0 0 Om2/g. i[f^U<^3; 
1 0 0 — 7 0 OmVg^iafflf;!^ 0^ lffl?L^fI/5^0. 3~3. 0 cm^/gc^ 
SgffltzS^ t;0^*SSUl.io J10C»J;-5 75:tH#:Jt. ig^^t^IiS 1 0 0 ~ 1 0 

oot:. ^8^sb<tii 5 0 — 7 0 o-c-ej^fiSbT^^^n^o 

^aAn^>'fbi^<hLTti> MgCla^ MgBra^ MnClg^ MnB 

Oig^ A u^>itm ^^^^ i^:fe^> WitJ^JtC J; T^)^^t»c {C*f 
tB ^ ii-;^ t) <D V:^ ^ CI ^ c 

^ o T :p ^ ^ n ^ ® 75^s if 1^ ^ ;b T ^ff 75: o 1^ ^^^a ^ . 

T>5^^:>M. C d C 1 2 M^ C d I 2 M7S:^CD®t^Oi^B^^ 
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^ :t>^^^mm^t^mtLX\-^. a-Z r (HA s OJ2 • H20> a-Z r 
(HPOJg. a-Z r (KP 04)2 * 3 H2O. a -T i (H P OJ 2. a-Ti 
(H A s 04)2 • H2O, Qt-S n (H P O4) 2 • H20» r-Zr(HP04)2^ 
r-T i (HP 04)2. r-T i (NH4P 04)2 • H20^i'(D##^SO|gH^tt 

7?ar|^bfe^^2 0:t>^7. h u- A SK±<Dmil^mi}^ 0 , 1 m 1 gSX± 
CDt)CD/&t$f *U < . 0 . 3 ^ 5m I X s(Dt>(Di}^WiZttf^V\^^o dCl-^. m 

3 X 1 O'^rT^^T; hn — A(^lEH{;iOViTS'J^$tl^o 

2 0 :^ >i/7. h □ — Ae/.±c7)iiffl?L^^;i>^'0. 1 m 1 / g 0 /Jx^V^fe 
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i5^ — l/-->3 >-r^^X h^^^bT«. TiCU. Z r C l4:^£(Dcfce> 
-r ^>'l4^^'ft:-^ife ; T i (OR)4> Zr(OR)4. PO(OR)3. B(OR)3 
75:^®^^T;Vn^S^ F (Rti^^bTfc^S/^af) . [A 1 ^304 (OH)24] 
[Zr4(OH)i4] [F egO {OCOCH3)6] * ^ ^O^MTKM-fb^^-f 

. S;^. Jitiec^Yk^^iS-i' ^'i?'-;^ l^— v-H ^-r-SI^tc:. s i (OR)4. 
Al (OR)3. G e (O R)4 tS:^©^^^;^^^^^ H ( R J^l^fbjJc^STS: 

T ^ M-ft: ;^ ^ /i?^*^ ^f e. n ^ o 

^mt-^miilyX^-i. I&^ii^l 0- 3 0 0 Atm®|SffllCfeSPii^4^7^Vib 

.0202649A1J_> 
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MtuM (B-1) :fec±:r>t'l':^>-fb'1':^>tt'fb^% (B-2) . j^Mi {;i j^: D Tm#: 

(c) i:<tt)Jc:. $ SfCi2^M^c;;S;CTTlH©cfc 5?^#^(^W*i'ffc;-a-i^ (d) 
(D) ^mAV.-^m^.^ 

:^ji:^ymtvx\t. R^^- cooHxm-^n^h<D:^mm^n^o 

U Xb-a-^I^LTtt. P-0-H^'^$^t-^U>mM. P-OR. P- 
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7.JV^>mm.i:l^X\t. Ti2— JIS^ (V) $ tl-S o 



(X„,.n)— M,„— ^R'^ 

o 



(V) 



mJM^^/i>« 1 ~ 2 0 ©/Nn<jr>ft:^Yt:7K^S-eS^o 

1 ~ 7 (7)g^-e^ D> n « 1 ^ 7 -^afe^o 

(1) m.^ (A) MtuM (B-1) ^SJ^tJ^'f :^->'(k-r:t>tt'(b^«^ (B-2) 

(2) (A) aifig^^- (B) t^^s^^tM^i^^^m^^S'&^fc^jD-r^ 
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(3) (A) (B) ^^ibmm-^'i^r^mmm^. ^^n^^ 

(B) ^^M(Dmm-vm^wzmiin-r^:^^o e:o±i^> (a) }t. m 

— -r? ^75: o T T =fe ct o 

(4) (A) (C) (CtiitbfcMS^^^^. ^^n^^ (B) ^fi£ 

(5) (A) <hfiK^ (B) (C) JiltiJ^ LfeM^ Sfi^^llc:^ 

(6) fiK:^ (A) (B) <L^S#: (C) izmWi^rcmm^^. 

— T t) o T T t) J; „ 

(7) ^55^ (B) (C) tCjH^bfcM^^ife:^-. (A) 

(8) ^^J- (B) $ia#: (C) {Cta^LTSiM^^ra-. fife^e- (A) . *5j:2^^ 

(B) ^^M<Dm^-^m^m\zmia'r^:&mo zicDm^. cb) 

(9) (A) ^fi^*: (C) fciajtUfe^S^^J-, ^^yi^^ (B) 

(C) {cjij^i^fe^^^ffiS<D|iii^-eS-&§§{c^2in-r§^^o 

(10) (A) ^ie#: (C) IzUWVt^^^. (B) (C) 

(11) (A) , (B) . :fecJ;t>'^a'fb'a-tJfig^ (D) ^^M<Dmm 

'^m^m\z^im'r^:^mo 

(12) fig:^^ (B) (D) ^^-J^^gM^iiTTt^^, cfeJ:^^^:^^ (A) ^ 
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(13) (B) ii]^^ (D) (c) \zmmhr:im^. ^^n^^^ 

(14) (A) (D) ^i^ibmm^-^Tzmm^^. ^ScfciK^g^^^ 

(D) ^r-fiitcT^MJ^Trfi^igl^i^inT^^S^So 

(15) (A) tfig^ (B) ^^5e)t^M^ii:fcM^^K:«'. 

(B) . ^^e- (D) ^^Momm-vm^^izmu-r^z^^o 

(16) (A) ifi^ra- (B) ^^i^i^m-^'ftrcmm^^> ^^zzf^^ 

(17) ^1^:$^ (A) ^m.^ (C) }:iia#bfc^:9-. (B) v ^,i:XS^^ 

(18) (A) (c) \zm.l^vrc^^.^^z:^^^ (b) <h^^ 

(19) (A) i:^^ (B) (D) ^^Jdii ^©Hii^TTigM^ iirfc 

(20) (A) tjsfe^ (B) (D) ^^i^mm-^^rcmmm^. ^ 

(B) Ill— -e%^5^oTViTt>ci;Vio 

(21) ^tgi^a- (A) t^^a^ (B) (D) ^ss^* (c) 

(22) fife^a- (A) (B) ^1^^ (D) ^iB#: (O izUWht^imm^ 

^^n^^ (B) ^^^(Dm^-v&^m\zmi}\i't^^^^ ^(Dm^> ^ 

^ (B) «|^— -t?fe^75:oTViTfecfcVi, 

±IECDffi:-^ (C) JC^^ (A) ^^ZS0^^ (B) ;5«*Bi#$nfe@-^M^^iK 
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:^mm\zm^:tuy^ ><Dm^:^m'v\:i. ±m<D^vfsi:tuy ^ ym-^m 

□ /1>. Zft^>s ^>^>^ ^^-y-^. ^Zfi$^>. :ti7^y^ y^tl>. 
Jl^zy^n^>^>f3:E(Dmmm^^hyi<im ; ^y-ify. h;i/x>. ^i^uyfs: 

^\zm.x. (A) Kmmmi u y v)v^rcKi. mm o-i^— i 

:t 1/ :7 ^ > Sra^-r ^ ^ ^ o 

^Ki^ (B-1) (B-1) (A) ^om^^mU=f- (M) 

^;l/lt C (B-1) /M] ®S 0.01~100000> ^ b < 0 . 0 5 
— 5 0 0 0 0 .hy^^i;^?^;*-^^ V:>e)n§o 

(B-2) s^^a- (B-2) (A) ^(Oa^^miET (M) iKD 

^;i>it C(B-2)/M] aitl-lO, ^ff ^ b < « 1 ~ 5 i/S: S J:: "5 

xm e>nSo 
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(D) (B) (D^mm^zMhX. ^)Vit [ (D) / (B) ] 

XDM-^^m^t. 5 0^-2 0 or. $fSU<}S5 0~l 

±mvrc^^fs.:tuy^ >m^Mm(D^tET\z. ±mummmx-:tuy>f 
n^f)^x^^o -rf3i-iDt>. mm:^w^mmmxm^um(Dmti^'^mii:^^. 

m^mtlit. m^. -^JBE- l O O k g/cm^, $FSU<}*^JE~ s O k 

cm2, S-a-^^S7 St: — 1 7 O-CcT^lga^f § M^^M-fb 

Vy ^ >S-&#:!fe^i)oi^ 1 0 0 0 k gj^±. |r?Sb< 1*5 0 0 0 k g&L±^ 
f ^ d td^-Tr^^o 



wo 02/02649 



PCT/JPO 1/05651 



47 

■7^h^^-fe>. l-^^1t5^iz:>. l-:^ii7;$7-5^-fe:>^ l-x-rr3-fe>; 
^y7^>, /;i'jf^;u^>. 5-^5^;i^-2-y 5r h ^ f> □ H T'-fe: 

>. 2-^ 4. 5. y -1. 2, 3. 4, 4a. 5. 8. ^}^^uiry 

65{c:«. :/:$^>?X>. -fvyix^, 4-pC5^;i'-l. 3-^>i$'>?X>, l. 3-^> 
^>?x>. 1. 4-^>^5^x>. 1, 5-^^lJ-e^X>, 1, 4-^^1^>'X>. 1,3- 
^=^-tJ->?X>. 1. 3-:f ;^37>?X>. \,A-^^^i^:^>^ I. Z-:t ^ ^ -y J:> . 

1. 6-:ti^^s^x>. 1. 7-:tiJ7i$^>?x>. x5^ u 7 >^ ifx;i/y 

7-^5^;i/-l. 6-:ri:7^>?x>, 4-x^U5^>-8-p<5^;l--l. 7-y :^>^X>. 5. 

g-v'p^ 4. 8-7';^7 h u x> ; 

i/>. p-p<5^;i';^5^l/>, 0, p-i^^5^;l/X5^U>> o-JL^)\^7s^U>. m-x 
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(D^m^\zm^^^ZLii%-V^^. 

3'>?x>. L3-^^1tv?x>. 1. 3-:ti^i$^i^X>7^^©j^*i^^^4'-3 0, 

^^u<t^4~2 0 0DJigJi;&^^^^s>'x>;6^*#^f e>nso 2:n^®^^s>^x> 
d d-efflvi e>n§^®>'x>^;^^t:jtux>tbT«> i, 4-^>i$^>?x>. 

1. S-^^^-y-v'X^. 1. 4-^^1t>^X>. l,4-:^iJ7i$^>?X>. 1, 5-:ri^i§^>^x 
1. 6-:ti7:$7>?X>, 1, 7-::ri57;$^>^X>. X^^ U X > / ;V2}?;V^ >> tfx 
JVy J\^:^J\^^->. z^y^U^y^z^Jiy. l-:^^)V-\,%-:ti7i$^V^JLy. 4- 
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x5^Ux>-8-^5^;i/-l. 7-y :^vx>. 5, 4, 8-5=^:^7 h Ux> 

mmm 

^mm-rr^^nt:!^^ commit. 270MHz ^H-NMR (B^^m^ GSH-270 
m) V FD-KM^^-tff (B2^m^ SX-102A M) . ^P^^tft^W (^i^fi^c^b^ 
^fim^^^ ICP iSJCct D^^ff. ^^iSHIMADZU ICPS-8000 M) . mm. 

Ti^m. mm^^m^m a^^^y^it chno m) ^\z^y)^^hrco m 

^mmmvrc 2 o om i oKj^m^z 2. 4-z^-t-^^)vy zslj—jv 5. 0 g, 
mm somi^iQ^. tkj^t, mmm 3. om 1 ^m^<?iTUfeo 
^rm. mumx-i^mw^ff^^. Kji^^m^TK 2 0 om 1 *^::?^v^fe\ 

hifyy -\z^y)^%%mu\^. n^mm 5. 1 g^^^ (icsi^s 4%) , 

^H-NMR(CDCl3. (5) : 11. 41 (s. IH). 7. 94 <d. IH. 2Hz). 7. 63 <d, Ifl, 2flz) . 1.43 (s. 
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9H) , 1. 29 (s. 9H) 

5 Omg^S J::nJXi5^ y — ;V 1 0 0 m 1 ^ 2 0 0 m 1 ® SjiSgg t;iiDX., 1 

^^SbTe'fe^B^4. 1 g^ttfe (i|X^8 9 %) „ 
^H-NMR (CDCI3. 5) : 6. 92 (d. IH, 2Hz) . 6. 82 {d. IH, 2Hz) , 5. 70 (s, IH) , 3. 19 (br 
IH). 1. 41(s, 9H), 1.28(s. 9H) 

J—)V 5 Om 1 1 0 Om 1 OS^S^ifffciJD;^, $&fc:^>X 

T;P5^t H 1 . 6 3 g :fe ck iKS^f^ 1. Om 1 ^Jn^. ^?aT2 4^PBm# 

Tt2«3t^tc^jS-rs^b'&#; (@B^^MIE#: [1] ) O^fe^^B 3. 2g 
( 8 0 %) c 

^H-NMR (CDCI3. (5 ) :8. 70 (s. IH) . 7. 96-7. 92 (m, 2H) . 7. 73 (s. IH) , 7. 48-7. 43 (m. 
3H) . 7. 25 (d, IH. 2Hz) . 7. 17 (d. Iff. 2Hz) . 1. 46 (s. 9H) . 1. 35 (s. 9H) 



Km^'j-mm.w- [2] (d^^>. 
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[2] ) (DM^m^B 2. 1 g^#fc (4 6%) , 
^H-NMR (CDCI3. 6} : 8. 95 (s. IH) . 7. 88 (s. IH) , 7. 70 im, IH) , 7. 23 (bs, IH) . 7. 
8-7. 08 (m. 3H) , 2. 60 (s. 3H) . 2. 35 (s. 3H) , 1. 55 (s, 9H) , 1. 34 (s, 9H) 




[2] 



<@2&^Mm#: [3] (D^^> 

■^^mi (D:^miz^^^. ^>XT;v5^t KfciF^T 2. 3. 4. 5. 6-^>^>' 

(@3^^tti^#: [ 3 ] ) on^'^m 1 . 1 g ^f#;^c ( 3 1 %) , 
"■H-NMR (CDCI3. (5 ) : 8- 82 (s. IH) , 7. 75 (s. IH) . 7. 35 (d, IH. 2Hz) . 7. 22 (s, IH, 2 
Hz), 1.43 {s,9H). 1.34 (S.9H) 




[3] 



<iH&^H^^#: [4] cD^ftg> 

MmsmUfe 3 0 0ml CDSJ&lg^c: 2- (l-T y^)l) :jl y 

-)v lo.og. i^m 2 Q om\ ^mp^. m^'^mw\^u-t}'^^wmm.±h 
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mmW'Sin^^^ s^sm^tk 200ml ^\zm^^rdo v^x5^;ux— 
mmmi^. n-&.m^B 2. e 2 g^#fe (iR^2 2%) „ 

^H-NMR {CDCI3, 5 ) : 1 1. 42 (s. IH) , 7. 78 (m. IH, ) . 7. 25 (m, IH) . 2. 30 (s. 3H) , 2. 
15-2. 10 (m. 9H) . 1. 82-1. 80 (m, 6H) 

gcViX. #e>ti;^±tB'fb#tJ±S. 5 %A'^>?^i:.^^ 5 0mg. 
ZSji^ J — ;i/ 100ml^200ml (DW.^^^\z1SiX. — ^JEEOjJ^^TT' 

4 8 PtHit^^ffofec Kj^;^?^<£:-k^-r hMj^U:^^. a:^ 

;u 5 0 m 1 ^jD;tjto b ;t 1 0 0 m 1 ®^j5S;§g(c^ 

$ S> Jr^>XT;i'5^t: H 4. 5 0 g:J3J^U?@^m 0 . 5 m 1 ^JO;!. i^i&T 
2 4B#M^^^^fT-:3;^, ^ A □ h ^ :7 --^ 

^%%mm.\^. TIE^it^fcMiSf (SB^^tu^^ [43 ) 

5 1.66 g^#:/c: (5 3 %) o 

^H-NMR(CDCl3. (5) : 8. 83 (s, IH). 7. 92-7. 85 (m. 2H) , 7. 81 (m, IH) , 7. 50-7. 39 
(m. 3H) , 7. 02 (m. IH) , 6. 92 (m. IH) . 2. 32 (s. 3H) . 2. 22-2. 15 (m, 6H) , 2. 1 1-2. 08 (m. 
3H). 1. 82-1. 80 (m. 6H) 
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i^mm 5 ) 

K^^it-^m cci] (D^^> 

m&'f-mmi^ 111 e i smg^ h;i'X> i omnzmm-^'^. n^n 

Tcmm^ 0. 1 mo 1 y V }V(Dm.i\:,^d^ > h)VX.ymU 1 Qm\^\z. 

?c^;S:-r^ft:-a#r (li#:'fb^#f [Ci] ) 24img^=f#;^ 
(itX^ 3 3 %) „ 

FD-MS (m/z) : 734 lOOX. M+). 307 (3i^ 12%. SB^^^'^^/p^ > h) 



<mmt^m [C2] cD-a-ft&> 
m.^\zM}t--r^^h^m cmmt-^m [C2] ) (D^n-^^^e 7 4 8mg§ 

#7t (11X^6 8 %) , 
FD-MS (m/z) : 790 (3^^1003!. M+), 336 (3^S4«. S2^^y^i^^>h) 
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N- f";mC\z 



[C 2] 



<^mt^m [C3] (o^^> 

3tie;JC^JS-r^'fb-^i^ (ftft:^!:'^^! CCS] ) 0 9 gS# 

}^ (1R^8 2 %) « 
FD-MS (m/z) : 914 100%. M"^) . 399 (^^ 46%, U^=f-y ^^y^>h) 



i^^m 8 ) 

Km^^h^m [C4] (75^j5g> 
^^\zMm-r^ih^m (mi^ih-^m cc4] ) (D^n'^m^4 1 2mg&# 

;^ (11X^6 2 %) o 
FD-MS (m/z) : 806 (5^^ 62!i;, M+) . 343 (?^^ m%,m^'T-y y ^ ^ > h) 




[C 3] 
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[C4] 



;i/5riT>A®lli&-^i:bTT I B A^^g-^ffil^^^o 
(J±K«?iJ 1 ) 

-i-^^z^mmmi^T^nmns O Om l a);^f^7.^:r-bi7i/— ^;i/x 

TIBA^O.2 5 mm o 1 > 51 MtB-^^M 5 'C'ft 6 nT^it^-fb-a- 

#f [CI] ^0.005 mm oK TrB&0.006 mm o 1 jD;^S'a-^li 

4^iJx^l/> (PE) §17 lmg#7t„ S-a-ffi^tl^ie 8 g-PE/mmol-Ti-h 
(Jt^M2) 

it^^^dl iig^®^#T. ^#:'ffc-^#r [CI] fcf^^T. i^§g^ll-l 
9 9 5 9 2-^^^fCfBmo;^^ic:t^eoT^J5£bfcTI2^]liO|g#:^{::^i^ [C 
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5] ^ 0. 0 0 5mmo 1 ^ ViTX5^V>CDm-g-^fTofco tb^M 1 

1 0 0 g-PE/mmol-Ti'h -cafe 0. # e. nfc4^ U U >0^^^im [77] 
\t8 . 3 d 1 /gT^oi'tc 



cmmm i ) 

It^m 1 «hlRl^O^BS^fTo;^<hC^. -^V x9^l/>^ 3 5 1 3 ing#;to 

S-&|g14l*l 4 0 5 g-PE/mmol-Ti-h T^D. # e> tlfe^J? U 1/.>(D@ 
KSli^ [7? ] 1 0. 0 d 1 /g1?^ofeo 

msMi hmm(D^^-f. T I B h V ?^^ji^rj]/^—^Aiz^^xm 

8mg#fec S'&Sttti 1 0 7 g-PE/mmol-Ti-h "trafe 0. t# e> tl U X 
5^1/>0D^PS*,&^ [77] ^±16.8dl/gT?abofeo 
(^^^If M 1 ) 

m.mmm^T. ^MRi^>^jvm\z^^ih^m ecu iimg (o.o 

1 5 mmo 1 ) ^ T I B A 0.17 5 mm o 1 . fiTK^gl^ h;VX> 0. 

7m\^Mcx. mmmiiz:^m-r^5 or:x3 Q^m^-ofcm.. ""h-nm 
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tbgiMl fcffi^fS. 2 5t:T3 0:$:^ra■^of^:m(DS!l^■T?«^S■r 
^ t: - ii7 H so $ tl ;t o 

ibWim 3 \z^^m'r^. t i b h ^) :^^)vt)v^-^2:.\z^7^x 5 or 

(:$^^ffM2) 

T;Vrf >^HmT> CCl] ^186mg (0.253 mmo 

1 ) , T I B A 1.2 6 mmo 1 . h;i/3i> 1 0 m 1 ^ 2 0 m 1 JlP^T> 
,5 CCTTS OrJ^^r^m^bT^o Me OH 2 2mK H C 1 f^X5^;V3i-5=-;l/ 
(IM) 3 m 1 $Jn;^T;5^e>. n-hexane -TrMfctif^^^ff o J^o MfcH^ 

6 %) o 

^H-NMR (CDCI3, 6) : 7. 32 (m. 5H) . 6. 85 (m. IH) , 6. 73.(m. IH) . 5. 95 (bs. IH) . 4. 1 
2 (s, 2H) , 3. 20 (bs. IH) , 1. 39 (s. 9H) , 1. 20 (s. 9H) 
FD-MS (m/z) : 311 (5^^ lOOX. M+) 



itmm 3 ^z^m-r ^ T I BASt hU ;^5^;^TJl^^n^A{c^x.T5 0t:T 
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1 







PE iR» 
(mg) 


(g/mmol-Ti-li) 


[77] 
(dl/g) 




EC 1] 


2410 


5784 


6. 6 


mmms 


CC 2] 


502 


1204 


13. 3 




CC4] 


499 


1150 


9- 7 



-^^fr : gi#:it;-&«^ 0. OOSmmoK TIBA 0. 25mmoK TrB 0. OOBnimol 
bJH> 250mK a-^S^ 75^:. M^mm Sniin. 

ifi'>^« ioo'j?h>/ii> mt^mm^m eoorpm 



(J*^M4) 

2mg#;fc„ fi-^^gttJS 5 g-PE/imnoi-Ti-li-ea5-:3;^!:o 

T)Vz2'>mm^T. mi^^t^i^ [C l] O. O 3 Ommo 1 > TIBA 
0.3 5 Ommo 1 . h;i/X> 1.5ml<&5 0r-r3 0 :$5'rBlil*^ U fe^x 

-i-^\zmmmmvrcn^m 5 o o m i <D:ff^7.u^—h^u—':f\z h;i'X 

> 2 5 0ml<^Jn;^. ?i^^B*5 J;n^m^a^X5^lx>-z?tgfp$ii:feo ^<D^. 
TIBA 0.20 mmo 1 . ^\^m^±^<D h ;i/X>^l^55^ 1 . 0 m K 
TrB 0. 0 0 6mmo 1 ^iDx.fi-a-^^Mb;t, 
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/}^Ux^l/>^ 3 12 Omg#feo M^m-\k\t7 7 0 4 g -PE/mmol-Ti -h 
(mmM6. 7) 

mmm2 tmmoy^WT. m^h^m ecu <D^mm^^^xm^^ff 
•ore. 7^^}-:iTmm2iz^hrca 



m. 2 





mmt^m [ci] 

(mmol) 


PE i^M. 
(mg) 


(g/mmol-Ti-h) 


HJSM 6 


0. 001 


878 


10536 


7 


0. 0002 


357 


21420 



S-^^^ : TIBA 0. 25nimoK TrB 0. OOBmmoL YM> 250ml 
ili^lHl^jim eOOrpm 



cmmms) 

T;Wrf>^ia^T> ft'l^'fb'&i^ [C 1] 0.0 0 Smmo K T I B A 
0.25minol> TrB 0.0 0 6mmoK h;i'X> 4.5mlS^?a 

-}-^\zmmmmi^tcP^mm5 O Om l h^^ l^ — h;^x 

TIBA 0.2 0mmoK 51 #.^^-hiS®h;Vx >^^;6^ & 0. 9 m 1 ^ 
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^^7.y^ ji'^-x'^mi^rco /}fu^-^8 0X2X1 0 mmmEE^mvfz'^. 

-^^Ji^Uy (PE) & 6 8 3mg#;^o fi-a-^Stt^ 8 1 9 6 g -PE/mmol- 

r;^:3*>#H^T^ m^it^m [Cl] 266mg (0.362 mm o 
1 ) . U5^^7A • T^h^^x (^;i^t7;i/:^-n:7 jc—;!/) h • >^x5^;i/ 

31 — ■7^;Ht#: 289mg (0.362 mm o 1 ) , >?X^;i/X— -r-;!/ 3 0m 
1 5 Om 1 r^^XnfCiD;^. - 7 8 T 2 0 :$^Fb1. M^^^T^iS-r 2 Btrait 

<D:^'ft;U5=-'^A^iJ^-^7.:7^;i.i$'--rl^Sb. h;wx>-e 5 O m i \z 

^H^L. 1ml ^^^b, ^in^ h;PX>-c: 5 Om 1 {c^g-fiL;/h^^S^I^Sa 

-t^iz^mm^vfcm^mB o om i ®;^f^xig:r- h^j^i/— h;ux 

> 2 5 0ml ^tU^. J;D^^IS^X5^l/>-Zrt^fD$ii:}^o -^O^, 

T I B A 0-25 mm o K §1 ±^<Dmmm^^f}^ & 0 . 6 9 m 1 ^JD 

^^xy^ ju:$^—xmmhrz:o jj^u-T-s 8 ox:xi 0 mmuj^^mi^r^Wi. 

/}?Ux5^1/> (PE) <&7 2 1mg#y5:o M'&^ttfi 8 6 5 2 g -PE/mmol- 
Ti-h Tafet). t#e>n;*t4?Ux5^1/>©mRl*6^ [77] t4 6.10dl/gT 



BNSOOCip- <WO_0202949A1_I > 



wo 02/02649 



PCT/JPOl/05651 



61 

(mmmi o) 

mmt^m [C3] ^m^^. mmmQ tmm.(Dmi^^n^fc'f^^. ^j^ux 

^lx> (P E) ^10 1 mg#:/5:o a-^?i&'t4J3: 12 12 g -PE/mmol-Ti -h 
Tab t)^ m^nrcTi^V:r:^U><Dmm^m [T7]til0.6dI/gT^o 

(mSMl 1) 

^(D^. T I B A 0.15 mmo 1 > 8 <h b 

T*5Vi;feT I BA 0. Immo 1 . ^^^t^m [CI] 0.0 0 2 mmo 
1 , T r B 0.0 0 4 mm o 1 ^-^tf h JlJi^mM^iU^. tS^^ 8 0 

#e»n;fc^Ku ^— ?$^^T-b: h>/p^^7— ;i/ ( i : i ) 'M-^mm 1 . 5 U 

tf l/>#ftli2 3^;i/%. Cr7]«13.8dl/gTfeo;^, 
(^JSMl 2) 

> 2 5 0ml . \--^'ry 15 0ml ^gAUT 8 O^^X#^ab;^, ^ 

^(DWi. T I B A 0.15 mmo 1 ^ IIMM8 i 1rI^(D^^X^26P0 
bT*5Vi;fcTIBA 0 . 0 5 mm o 1 . [C 1 ] 0.0 0 1m 
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moKTrB 0.002 mm o 1 ^-^tf h)VJL>m^^1iU^. ^.m^ 8 

ufeo n^nrc-^^j-^-m^^T-^hyy^^y^-jv (i : i) m^mmi. 
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:?fc CD ^ ffi 



1 . 



(A) TIB— (I) 'vm^ti^mW'^m^h^m^. 

(B-i) mm^m^t^!^ (A) tK!t^vx-( ^>mmm^^±my^\^mm 

(B-2) m^^M^t^m (A) hKjts\^x-t:tyn^m^T^it'tm 



m^^^ 1 ~ 6 

JE^> mihyKm^. mm^^m. mm^^m. ^^m^mm. -r^c^^ws. 
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■^(Dim<^mtf}^f^^-^nX\^^X%^<. |pI±, R2|fl±, R3|fl±, R'^ 
m±. R^1WI±. R6I1I±, R^IWI±«SVi(Clf|-T=feS/feoTl/iTfe j:<, 

2 . 

mm (A) jg#^M'ffc:'a-#Jy^>^ MfB-^iC (I) iz^l^X. R^;OV\D^* 

>iM^> ^{b7K«s. M^-^#a> mm^^m. ^^m^m^. ^^^^^ 

(B-l) ^S^.t^a^ifeM'fbl'a-^ (A) t^HSbX-f :t>^^?^^t-s^b^ 

(B-2) *5<fcafs#: (c) t:i}-^iE>fs.^mmx^^mi^(Dmm^im^rc\t 

4 . 
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m 1 



50~200*CT?S'g- 



( S ) ^ 

m : 1 ~ 6 

Y:-0-, -S-> -Se-. -N (R"^) - 
n : MCD0^$:^;fet- ^ 
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^ JP2.002020417 



Abstract 



A process for polymerizing olefins with an excellent polymerization activity, characterized by conducting the (co) 
polymerization of an olefin at a reaction temperature of 50 to 200 C in the presence of a polymerization catalyst 
comprising (A) a transition metal compound of the general formula (I). (B-1) a compound capable of reacting with 
the compound (A) to reduce the imine structure into a metal amide structure, and (B-2) a compound capable of 
reacting with the compound (A) to form an ion pair wherein M is a member selected from among Group 3 to 1 1 
transition metals of the periodic table; m is an integer of 1 to 6; Y is O. S, Se, or -N(R<7>)-; R<1> to R<7> are each 
independently hydrogen, halogeno, a hydrocarbon group, an oxygen-containing group, a nitrogen-containing group, 
or the like; n is a number satisfying the valence of M; and X is hydrogen, halogeno, a hydrocarbon group, or the 
like. 
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